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(57)Abstract: 

PROBLEM TO BE SOLVED: To properly send/receive data 
between devices being components of a network. 
SOLUTION: Occurrence of a bus reset in an IEEE 1394 during 
data transfer between a device transmitting print data and a 
device processing the print data, reconfiguration of buses is 
detected (S408), and the transfer of the print data is temporarily 
interrupted on the basis of the result of detection (S414). 
Whether or not the interrupted transfer of the print data is 
restarted is discriminated by comparing a node ID given to each 
device node on the basis of the network configuration with a 
unique ID of each device given independently of the network 
configuration before and after the bus reset (S414, S412). 
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CLAIMS 



[Claim(s)] 

[Claim 1] A means to detect reconstruction of connection of the device which is the communication 
system which two or more devices connect to a network, and constitutes said network, Based on the 
result of said detection, it has a means to judge whether it is the device of a communication link place 
by which the reason of reconstruction of connection of this network is communicating. Communication 
system characterized by performing control which shelves communicative continuation when the device 
of said communication link place serves as a reason of reconstruction of connection of the device which 
constitutes said network. 

[Claim 2] Communication system according to claim 1 characterized by applying the interface of 

IEEE1394 specification to connection of the device which constitutes said network. 

[Claim 3] Communication system according to claim 1 characterized by containing a printer in said 

device. 

[Claim 4] Communication system according to claim 1 characterized by containing a scanner in said 
device. 

[Claim 5] Between the device which is the printing system which the device which sends and receives 
print data through IEEE1394 connected, and sends out print data, and the device which processes these 
print data A detection means to detect that reconstruction of a bus was performed by issue of the bus 
reset in IEEE1394 during data transfer, Based on the result of said detection, it has an interruption 
means to interrupt a transfer of these print data, and a decision means to judge whether said 
interrupted transfer of print data is resumed. Said decision means It is the printing system characterized 
by resuming a transfer of said these interrupted print data when it is judged that it was not first caused 
by the device by which issue of said bus reset is sending and receiving these print data, and is published 
from the node of another device. 

[Claim 6] Node ID and the network configuration by which said decision is given to the node of each 
device based on a network configuration before and after bus reset are a printing system according to 
claim 5 characterized by carrying out by comparing unique ID of each device given not related. 
[Claim 7] The printing system according to claim 5 characterized by containing a personal computer in 
the device which sends out said print data. 

[Claim 8] The printing system according to claim 5 characterized by containing a printer in the device 
which processes said print data. 

[Claim 9] The process which detects reconstruction of connection of the device which is a 
correspondence procedure for sending and receiving data among two or more devices linked to a 
network, and constitutes said network, Based on the result of said detection, it has the process which 
judges whether it is the device of a communication link place by which the reason of reconstruction of 
connection of this network is communicating. The correspondence procedure characterized by 
performing control which stops communicative continuation when the device of said communication link 
place serves as a reason of reconstruction of connection of the device which constitutes said network. 
[Claim 10] Between the device which is the printing control approach which controls the transmission 
and reception of print data performed between devices through IEEE1394, and sends out print data, and 



the device which processes these print data The detection process which detects that reconstruction 
of a bus was performed by issue of the bus reset in IEEE1394 during data transfer, Based on the result 
of said detection, it has the interruption process which interrupts a transfer of these print data, and the 
decision process which judges whether said interrupted transfer of print data is resumed. Said decision 
process It is the printing control approach characterized by resuming a transfer of said these 
interrupted print data when it is judged that it was not first caused by the device by which issue of said 
bus reset is sending and receiving these print data, and is published from the node of another device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication system with which reconstruction of 
the communication link configuration of communication system is performed, printing systems, and those 
approaches like the communication system which two or more communication equipment with which 
reconstruction of the communication link configuration of communication system is performed 
connected, especially IEEE1394. 
[0002] 

[Description of the Prior Art] The communication system using an IEEE1394 interface is explained as a 
conventional example. When bus reset occurs according to a certain cause and the communication link 
on a network is interrupted, it is made for the restart of interruption of a communication link to be the 
following in the device connected to the IEEE1 394 interface. 

[0003] In addition, a case so that a connection device new, for example as a factor to which bus reset 
occurs and reconstruction of communication system is carried out may be connected to a node, bus 
reset may be published and re-assignment of a node number may be performed, the case where bus 
reset is published in order to reset the communication link unit of the device and to connect with 
communication system again by resetting the connection device itself, etc. can be considered. 
[0004] Between the devices connected by the IEEE1394 interface, if bus reset is performed, 
reconstruction of a bus will be performed. Since Node ID may change in each connection device by 
reconstruction of a bus, each connection device reads unique ID currently recorded on the proper ROM 
of the device linked to a bus, and memorizes Node ID and the correspondence of unique ID on a network. 
[0005] If bus reset is performed, each connection device will read unique ID currently recorded on the 
proper ROM of the device again connected to a bus* and will record and recognize new correspondence 
with Node ID. Consequently, the communication link with the connection device under communication 
link before bus reset is the middle, even if Node ID changes with bus reset, the new node ID of the 
connection device under communication link till then can be recognized by unique ID, and a 
communication link can be resumed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, this conventional method had the following faults. 
[0007] Namely, even if it can recognize the node ID of the newer communications partner of unique ID 
and resumes a transfer of print data in resumption of a communication link in the communication link 
between a print-data sending-out device and a printer When the trouble of the printer, instead of what is 
depended on a bus reset signal from other nodes itself causes bus reset Since reset of the body of a 
printer has already been performed even if it resumes data transfer from the middle of printer data, The 
paper in the middle of a print was discharged, and since the buffered print data had high possibility of 
carrying out [ make / it / clear etc. ], as the resumed data transfer received, in such a case, there was 
a fault that a normal print was not performed, with the print data of a from. 
[0008] 

[Means for Solving the Problem] The above-mentioned technical problem is solved, and in order to send 



and receive data appropriately between the devices which constitute a network, it is characterized by 
. the communication system concerning this invention, printing systems, and those approaches mainly 
consisting of the following configurations. 

[0009] That is, the communication system which two or more devices connect to a network is equipped 
with a means detect reconstruction of connection of the device which constitutes said network, and a 
means judge whether it is the device of a communication link place by which the reason of 
reconstruction of connection of this network is communicating based on the result of said detection, 
and when having become with the reason of reconstruction of connection of the device by which the 
device of said communication link place constitutes said network, the control see off communicative 
continuation carries out. 

[0010] Moreover, the printing system which the device which sends and receives print data through 
IEEE1394 connected A detection means to detect that reconstruction of a bus was performed by issue 
of the bus reset in IEEE1394 during data transfer between the device which sends out print data, arid 
the device which processes these print data, Based on the result of said detection, it has an 
interruption means to interrupt a transfer of these print data, and a decision means to judge whether 
said interrupted transfer of print data is resumed. Said decision means It was not first caused by the 
device by which issue of said bus reset is sending and receiving these print data, and when it is judged 
that it is published from the node of another device, a transfer of said these interrupted print data is 
resumed. 

[001 1] Moreover, the correspondence procedure for sending and receiving data among two or more 
devices linked to a network The process which detects reconstruction of connection of the device 
which constitutes said network, Based on the result of said detection, it has the process which judges 
whether it is the device of a communication link place by which the reason of reconstruction of 
connection of this network is communicating. When the device of said communication link place serves 
as a reason of reconstruction of connection of the device which constitutes said network, control which 
stops communicative continuation is performed. 

[0012] Moreover, the printing control approach which controls the transmission and reception of print 
data performed between devices through IEEE1394 The detection process which detects that 
reconstruction of a bus was performed by issue of the bus reset in IEEE1394 during data transfer 
between the device which sends out print data, and the device which processes these print data, Based 
on the result of said detection, it has the interruption process which interrupts a transfer of these print 
data, and the decision process which judges whether said interrupted transfer of print data is resumed. 
Said decision process It was not first caused by the device by which issue of said bus reset is sending 
and receiving these print data, and when it is judged that it is published from the node of another device, 
a transfer of said these interrupted print data is resumed. 
[0013] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 1 is a drawing in which the configuration 
of the communication system in this invention is shown, the printer by which 101 has the IEEE1394 
interface (I/F) 106, the personal computer (PC) in which 102 has IEEE1394I/F107, and 103,104,105 are 
the connection devices A, B, and C with IEEE1394I/F108,109,1 10 in this drawing, respectively, and 
111,112,113,114 is an IEEE1394 cable for connecting IEEE1394I/F of each device. 
[0014] Drawing 2 is the detailed block diagram of the printer 101 in drawing 1 . In this drawing, 201 is 
printer engine which performs paper feed, printing, etc. on the basis of control of a printer controller 202, 
and 202 is a printer controller on which control printer engine 201 and the print data from 
IEEE1394I/F203 are made to print from printer engine 201. 

[0015] 203 is IEEE1394I/F which transmits the print data which perform protocol processing of 
IEEE1394 and are received through IEEE1394 to a printer controller 202, and CPU for 204 to control the 
whole printer and 205 are ROMs in which the program for CPU204 to operate is stored. 
[0016] When RAM which uses 206 as the object for work pieces or an object for data buffers in case 
CPU204 operates, and 207 control printer engine 201, a display means for the basis of control of 



CPU204 to operate and for I/F for performing delivery of a signal and data and 208 display the condition, 
of a printer and 209 are the input means for inputting directions of reset or delivery into a printer 101. 
[0017] 210 is I/F for performing delivery of a signal and data between a printer controller 202 and 
IEEE1 394I/F203 21 1 is CPU which controls the LINK chip 21 5 by IEEE1 394I/F203, and performs 
protocol processing of IEEE1394. ROM in which the program for CPU21 1 to operate, as for 212 is stored, 
RAM which uses 213 as the object for work pieces or an object for data buffers m case CPU21 1 
operates, and 214 are I/F for performing delivery of a signal and data between a printer controller 202 
andIEEE1394I/F203. 

[0018] The connector of the LINK chip whose 215 performs protocol process.ng of the l.nk layer ot 
IEEE1394 on the basis of control of CPU21 1, the PHY chip which has connected 216 to the LINK ch.p 
215 and a connector 217. and performs protocol processing of the physical layer of IEEE1394. and 
IEEE1394 specification which has connected 217 to the PHY chip 216, and 218 are IEEE1394 cables 
which connect other nodes with a connector 217. 

[001 9] Drawing 3 is the detailed block diagram of PC1 02 in drawing 1 . In this drawing, 301 .s CPU wh.cn 
controls the PC102 whole, and 302 is memory used in case a program and data are stored and CPU 
operates. 303 is a peripheral controller for controlling the peripheral device of PC. It is the external 
peripheral device which 304 has in the exterior of PC and operates on the basis of control of a 
peripheral controller 303. It is the internal peripheral device which 305 has in the intenor of PC and 
operates on the basis of control of a peripheral controller 303. 306 is IEEE1394I/F which performs 
protocol processing of IEEE1394 on the basis of control of CPU301. 307 is a LINK chip which performs 
protocol processing of the link layer of IEEE1394 on the basis of control of CPU301 . The connector of 
the PHY chip which has connected 308 to the LINK chip 307 and a connector 309,310. and performs 
protocol processing of the physical layer of IEEE1 394, and IEEE1 394 specification which has connected 
309.310 to the PHY chip 308. respectively. 311. 312 is an IEEE1394 cable which connects other nodes 
with a connector 309,310, respectively. 

[0020] In such ******. the communication network by IEEE1394 is built with the quest.on of a pnnter 
101. PC102. the connection device A103, the connection device B104, and the connection device C105. 
About the detail of a communication link network protocol, description of a detail is om.tted here 
according to IEEE1 394 specification. 

[0021] However, after the node ID of each node is determined and a communication network is built, 
each node exchanges unique ID information peculiar to the communication equipment beforehand set as 
each node, and each node in a printer, PC, a connection device, etc. holds the correspondence relat.on 
between Node ID and unique ID connected to the communication network. For example, in PC102, 
memory 302 is made to correspond like drawing 5 , and Node ID and unique ID of each node are held. 
Even if Node ID has modification after bus reset occurring by holding this correspondence relat.on. it 
becomes possible to specify the communications partner which was communicating before bus reset 

using unique ID. . . 

[0022] Drawings is the flow chart of the actuation when sending out and pnntmg out pnnt data from 
PC102 through IEEE1394I/F to a printer 101. Hereafter, actuation is explained based on this drawing. 
[0023] First if PC user gives a printing demand from the external peripheral device 304, CPU301 in 
PC102 will recognize the' demand through a peripheral controller 303. will prepare print data according to 
the contents of the printing demand, and will accumulate them in a memory 302 top or auxiliary storage 
units, such as a hard disk of the external peripheral device 304 or the internal peripheral dev.ce 305, 

(S402). ■ • , . ."" 

[0024] Next CPU301 in PC102 sends out data including the information which asks whether a printer 
101 can receive and print print data to the-LINK chip 307 in.lEEE1394I/F306, and transmits them to a 
printer 101 through the PHY chip 308 which performs protocol processing of the phys.cal layer of 
IEEE1394I/F 

[0025] Perform protocol processing of a LINK layer and the physical layer, and a connector 309,310 and 
the IEEE1394 cable 311,312 are minded, each based on the specification of IEEE1394I/F in the LINK 



chip 307 and the PHY chip 308 — Processing of the each IEEE1394I/F1 06,1 08,1 09,1 10 and the 
communications protocol of a printer 101, a contact A103, a contact B104, and a contact C105 is 
performed. The communication link between PC102 and a printer 101 is performed, and the data for 
asking whether a printer 101 can receive and print data from PC102 are transmitted through 
IEEE1394I/F106 of a printer 101. 

[0026] As opposed to the inquiry to a printer 101 from PC102 by the printer 101 CPU211 controls the 
LINK chip 215 and the communication link based on the protocol of IEEE1394 is performed through the 
PHY chip 216 and a connector 217. If the data which ask whether data are delivered and received 
between IEEE1394I/F306 of PC102, and the print data from PC102 can be received and printed are 
received The data is sent out to the interface (I/F) 210 of a printer controller 202 through I/F214. 
[0027] The data sent out to I/F210 from I/F214 are analyzed by CPU204 of a printer controller. It 
judges whether CPU204 is in the condition which cannot collect and print information, such as a 
condition of printer engine 201, through I/F207, for example, a slip-of-paper condition, an ink piece 
condition, a paper jam condition, etc., and the decision result of whether to be able to print a printer 101 
is sent out to IEEE1394I/F203 through an interface (I/F) 210. 

[0028] CPU21 1 of IEEE1 394I/F203 receives through I/F214, sends out the result to the LINK chip 215, 
communicates through the PHY chip 216, a connector 217, and the IEEE1394 cable 218 based on the 
protocol of IEEE1394, and transmits the data of whether the printer 101 sent out from a printer 
controller 202 to IEEE1394I/F203 can print to PC102. 

[0029] Those data are received [ whether the printer 101 transmitted to PC102 can print, and ] by the 
LINK chip 307 through the connector 309 in IEEE1394I/F306, and the PHY chip 308 in PC102 from a 
printer 101 (step S403). 

[0030] The data with possible printing of the printer 101 received with the LINK chip 307 are analyzed 
by CPU301 by the side of PC, and are judged (step S404). 

[0031] By the printer 101, if printing is impossible (step S404- No), it will display and notify that it 
cannot print on the user of PC102 by control of a peripheral controller using the display in an external 
peripheral device etc. (step S405). 

[0032] When it can print (step S404- Yes), print data are transmitted to a printer 101 through 
IEEE1394I/F306 (S406). 

[0033] At this time, sending out of print data is completed in PC102, and it judges whether the print was 
completed or not (step S407). When sending out of print data is completed and printing is completed, 
this printing processing is ended as it is (step S416). 

[0034] It judges whether in the condition (S407-No) that sending out of print data is not completed, 
when printing is not completed, bus reset of the communications protocol of IEEE1394 is detected 
through the PHY chip 308 and the LINK chip 307 in IEEE1394I/F306 (step S408). Consequently, when 
bus reset is not detected (step S408- No), actuation which sends out print data to a printer 101 through 
IEEE1394I/F306 succeedingly is continued (step S406). 

[0035] When having detected bus reset through IEEE1394I/F306 has been recognized, bus 
reconstruction processing is performed according to the communications protocol of IEEE1394, and 
Node ID is acquired anew (step S409). 

[0036] Then, unique ID which each device of each connection device 101 linked to the cable network of 
IEEE1394, i.e., a printer, the connection device A103, the connection device B104, and the connection 
device C105 has is read and acquired using the lead transaction of the communications protocol of 
IEEE1394 etc. (step S410). Unique ID beforehand acquired before bus reset is compared with unique ID 
acquired after bus reset, and the relation of the node ID after each connection device and bus reset is 
collated (step S41 1). For example, when there is relation as the node ID before bus reset and the 
relation of unique ID show to drawing 5 , supposing the node ID after bus reset and the relation of 
unique ID become like drawing 6 , before bus reset, unique ID of the printer 101 whose node ID was 1 is 
XXX00001, and it turns out that the node ID was set to 3 after bus reset. Thus, the node ID of the 
printer 101 after bus reset is specified (step S412). 



[0037] that of whether the printer 101 published bus reset first to the printer 101 using the node ID 
specified as the printer 101 — or in order to make the repeat of bus reset of a printer 101. i.e., bus 
reset, get across to the whole network, it asks whether to be having repeated the bus reset signal which 
received from one connector to other connectors (step S413). In a printer 101. when the network 
condition is supervised through the PHY chip 216 and the LINK chip 215 and a bus reset signal is 
repeated, it can recognize through these chips. 

[0038] When a printer 101 publishes a bus reset signal through the LINK chip 215 and the PHY chip 216 
on the basis of control of CPU21 1, it can recognize that the printer itself naturally published the bus 
reset signal. 

[0039] Moreover, when reset is inputted through the input means 209 to printer 101 the very thing, a 
printer controller 202 recognizes the reset input, and performs reset of a printer controller 202, printer 
engine 201, and IEEE1394I/F203. Reset of the IEEE1394I/F203 whole is performed in IEEE1394I/F203 
under control of a reset signal of propagation and CPU211 through I/F210 and I/F214. In this case, in 
order to resume connection with a communication network, a bus reset signal is published to a 
communication network through the basis of control of CPU21 1. the LINK chip 215, and the PHY chjp 
216. 

[0040] Thus, since recognition of bus reset and issue are performed on the basis of control of CPU21 1 
by the printer 101, a printer 101 becomes possible [ whether it is having published bus reset carrying 
out an inquiry pair, and answering] from PC102. 

[0041] Since it is not bus reset by reset of printer 101 body etc. having been performed when bus reset 
has not been carried out from itself (i.e., when the repeat of a bus reset signal is performed) before a 
printer 101 receives bus reset and print actuation of a printer 101 continues, sending out of the print 
data from PC102 to a printer 101 is continued as it is. (406) When bus reset is published from itself 
before a printer 101 receives bus' reset, possibility, such as bus reset by reset of printer 101 body etc. 
having been performed, is very high, and since actuation of old print-out is interrupted in many cases, 
interrupt sending out of the print data from PC102 to a printer 101. (414) Further, since resumption of a 
bus reset print cannot be performed to the user of PC102, it notifies that print-out was interrupted. 
(415) 

(2nd operation gestalt) In the 1st operation gestalt. although IEEE1394 was explained as an example as a 
communication network, this may be a communication network with other same bus reconstruction 
protocols. 

[0042] (3rd operation gestalt) In the 1st operation gestalt, the transfer of the print data from a personal 
computer (PC) to a printer was explained as an example. However, this may be other data transfer. By 
for example, the case where scanner data are transmitted for one image data by two or more 
communication link packets by the data transfer from a scanner to PC When bus reset occurs during 
the scanner data transfer and bus reset is published from the scanner or PC Since possibility that the 
device which has published bus reset is resetting the whole system is high, when checking whether the 
communications partner has published bus reset like the First example and having not published bus 
reset, a scanner data transfer is continued. 

[0043] (4th operation gestalt) In the 1st operation gestalt, although one PC, one printer, and three 
connection devices connect in the shape of a chain and constitute the communication network, this may 
be other network configuration. For example, about the number of connection nodes, it does not 
necessarily limit to five sets. Moreover, about a connection configuration, a tree-like connection 
configuration is not blown at all, for example in IEEE1394. As mentioned above, if it is the configuration 
which does not spoil the description of this invention, it will not limit especially. 
[0044] 

[Other operation gestalten] In addition, even if it applies this invention to the system which consists of 
two or more devices (for example, a host computer, an interface device, a reader, a printer, etc.), it may 
be applied to the equipments (for example, a copying machine, facsimile apparatus, etc.) which consist of 
one device. 



[0045] Moreover, it cannot be overemphasized by the purpose of this invention supplying the storage (or 
record medium) which recorded the program code of the software which realizes the function of the 
operation gestalt mentioned above to a system or equipment, and reading and performing the program 
code with which the computer (or CPU and MPU) of the system or equipment was stored in the storage 
that it is attained. In this case, the function of the operation gestalt which the program code itself read 
from the storage mentioned above will be realized, and the storage which memorized that program code 
will constitute this invention. Moreover, it cannot be overemphasized that it is contained also when the 
function of the operation gestalt which performed a part or all of processing that the operating system 
(OS) which is working on a computer is actual, based on directions of the program code, and the 
function of the operation gestalt mentioned above by performing the program code which the computer 
read is not only realized, but was mentioned above by the processing is realized. 

[0046] Furthermore, after the program code read from a storage is written in the memory with which the 
functional expansion unit connected to the functional expansion card inserted in the computer or a 
computer is equipped, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that CPU with which the functional 
expansion card and functional expansion unit are equipped based on directions of the program code is 
actual, and mentioned above by the processing is realized. 

[0047] When applying this invention to the above-mentioned storage, the program code corresponding to 

the flow chart (shown in drawing 4 ) explained previously will be stored in the storage. 

[0048] 

[Effect of the Invention] As explained above, according to this invention, there is the following 
effectiveness. 

[0049] (1) It is effective in the condition of saying that the communication link with the low 
communications partner of possibility that a subsequent communication link will be performed normally 
is not normally performed in the condition that reconstruction of communication system is caused being 
avoidable. 

[0050] (2) It is effective in the ability of the printer which is one. of the communication equipment to 
avoid the situation which reception is resumed [ situation ] from the middle of print data after 
communication system reconstruction to the printer in the case where reset of a printer has caused a 
line crack, as a result reconstruction of communication system in the error of a paper jam etc. during 
print-data reception, and generates a printer error again. 

[0051] (3) Since a communication link is continued after checking that the communications partner 
under communication link can continue the communication link till then after reconstruction of 
communication system and increase of the traffic by useless communication link is avoidable, it is 
effective in the ability to perform the efficient communication link as communication system. 



[Translation done.] 



•* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 1] It is the connection diagram showing the example of a configuration of the communication 
system concerning this invention. 

rDrawing 2] It is a block diagram explaining the configuration of the printer in the 1 st operation gestalt. 
l~Prawing 3] It is a block diagram explaining the configuration of PC in the 1st operation gestalt. 
["Drawing 4] It is a flow chart explaining processing of the communication system concerning this 

invention. . 
["Drawing 5] It is drawing showing the example of maintenance before bus reset of the node ID in the 1 st 

operation gestalt, and unique ID. 

drawing 6] It is drawing showing the example of maintenance after bus reset of the node ID m the 1st 
operation gestalt, and unique ID. 
[Description of Notations] 

101 Printer 

102 Personal Computer (PC) 

103 Connection Device A 

104 Connection Device B 

105 Connection Device C 

106 107,108,109,110 IEEE1394 interface 
1 1 0,1 1 1 ,1 1 2,1 1 3 IEEE1 394 cable 



[Translation done.] 
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